Introduction
Among all papers devoted to the relationship between arrhythmias and endurance training, the study of Andersen et al. [1] is of particular value. The study includes all Swedish citizens completing the famous Swedish skiing event "Vasaloppet," enduring 90 kilometers of strenuous cross-country skiing. The participants are ranging from elite to recreational athletes and their training status (measured as maximal oxygen consumption) is closely related to their finishing time. The authors completed data about more than 4,400 participants of this strenuous ski marathon during the period 1989-1998.
Accounting for age, socioeconomic status and education, they observed a higher incidence of arrhythmias in cross-country skiers with a long history of endurance training Andersen et al. [1] . Compared to those who had completed only one single race, those who had completed 7 or more races had a 29% higher risk of a subsequent arrhythmia. Further, elite athletes finishing at 100-160% of the winning time had a 37% higher risk of arrhythmias than recreational athletes finishing at more than 241% of the winning time. The associations were mainly driven by the most common types of arrhythmia: atrial fibrillation and brady arrhythmias. The authors did not find any significantly increased incidence of potential lethal ventricular arrhythmias with any of the exposures.
In another paper published in 2015 in BMJ, Andersen and co-workers presented a very unique analysis about the associations of exercise capacity and muscle strength in late adolescence with the risk of vascular disease and arrhythmia based on long-term observation of 1.1 million young Swedish men who participated in mandatory military conscription between 1972 and 1995. During a median follow-up of 26 years, more than 26,000 vascular disease events and more than 17,300 arrhythmia events were recorded. The study revealed that exercise capacity and muscle strength in late adolescents are independently associated with a lower risk of vascular disease and arrhythmia. Exercise capacity had a U-shaped association with risk of arrhythmia driven association with risk of atrial fibrillation and a U-shaped with bradyarrhythmia. Thus, the benefit of a lower risk of vascular events with higher exercise capacity (hazard ratio for vascular events of 0.67) was not outweighed by a higher risk of arrhythmia Andersen et al. [2] and Hoogsteen et al. [3] .
Other risk factors of arrhythmias in athletes comprise age, exercise intensity and above all-exercise duration. A threshold for the increased risk of atrial fibrillation is 1500 hours of exercise per life. Atrial volume is a strong predictor of AF (athletes with AF have a larger left atrial volume than those without) in older athletes (39±9 years old) and in veterans Nielsen et al. [4] , Everett et al. [5] , Eijsvogels et al. [6] and Hong KL & Glover BM [7] . The etiology and pathophysiology of AF in athletes are not clear. Increased activity of the parasympathetic vagal system is the most important modulator and trigger of AF in athletes, whereas a substrate has still been a subject of debate. Structural remodeling of atrial myocardium in response to permanent pressure and volume overloading ("overtraining syndrome"), inflammation and fibrosis are the most probable causative factors Olshansky et al. [8] .
Ventricular tachyarrhythmias, identified in elite athletes without cardiovascular abnormalities, are frequent expressions of the "Athlete's Heart Syndrome" (up to 70%), though they are not related to the presence or magnitude of training-induced LV hypertrophy Biffi et al. [9] . Brief deconditioning (5-6 months) usually results in the resolution of arrhythmias in athletes without organic heart disease Biffi et al. [9] . Many authors of older and recently published original papers and reviews agreed that Supra Ventricular Tachyarrhythmias (SVT) in sportsmen are rare and usually benign. This kind of benign arrhythmia may appear with palpitations, weakness, lightheadedness, and even syncope. Frequent SVT may impair athletic performance. Sinus node reentry tachycardia is an uncommon finding in athletes. The average heart rate is between 130 and 140bpm. Atrial tachycardia is extremely rare in athletes. The atrial rate is generally between 150 and 200bpm Viitasalo et al. [10] , Hoogsten et al. [11] and Verdile et al. [12] .
The widespread use of sport Heart Rate Monitors (HRMs) contributes to the "catching" of an increasing number of tachyarrhythmias among both symptomatic competitive athletes and amateurs Gajda [13] . Especially in the case of "professionals" it can be a life-saving factor Gajda et al. [14] . Although heart rate monitors do not recognize the type of arrhythmia, their worrying indications in conjunction with clinical symptoms allow for a fairly preliminary diagnosis Gajda et al. [15] . In the future, the technological development of sport heart rate monitors will definitely provide further solutions for athletes allowing to determine the type of arrhythmias if they appear in sports training Gajda et al. [16] .
